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Aim: To describe the impact of molecular testing for respiratory viruses (MTRV) integrated in an antimicrobial and diagnostic 
stewardship program analyzing antimicrobial prescription and length of stay (LOS) of children hospitalized with acute respiratory 
disease in a resource-limited setting.
Methods: A retrospective case–control study was designed involving children hospitalized with acute respiratory disease. 
Interventions in the case group included implementation of MTRV in a 24 h clinical microbiology service, results available during 
the first day of hospitalization, training technicians and medical staff in sampling, results interpretation, supervisions and recommen
dation about antibiotic prescriptions by pediatric infectious diseases and pneumologist. Main outcomes were mean LOS, antibiotic 
prescriptions and days of therapy (DOT).
Results: A total of 1200 children were included (396 cases and 804 controls), most of whom were younger than 5 years. Median LOS was 
shorter in the case group (5 vs 6 days; p≤0.05), with a 17.1% increase in hospitalizations lasting 1–4 days and a reduction in stays of 5–10 
days (p<0.001). Antibiotic prescription was significantly lower in cases from day 1 (34.5% vs 81.0%; p<0.001) and remained lower on days 
3 and 5. Viral detection on the first hospital day was associated with up to a 20% reduction in antibiotic use. We observed a reduction in 
DOTs/100 days for aminopenicillins with beta-lactamase inhibitors, third-generation cephalosporins, and macrolides (p<0.001). Viruses 
were detected in 66.4% of cases, mainly rhinovirus/enterovirus, RSV, SARS-CoV-2, and parainfluenza virus type 3.
Conclusion: The integration of MTRV testing into a stewardship program reduced antibiotic use and shortened hospital stays in 
children with acute respiratory disease. Supporting the value of rapid molecular diagnostics as a key component of pediatric 
antimicrobial stewardship, especially in resource-limited settings.
Keywords: acute respiratory disease, molecular testing for respiratory viruses, antimicrobial stewardship programs

Introduction
Acute respiratory diseases (ARDs) represent a major cause of morbidity and mortality in children under 5 years of age. 
However, although viral pathogens account for a large proportion of cases, more than 70% of patients are unnecessarily treated 
with antibiotics.1,2 Consistent with global trends, Ecuador experienced high mortality during the COVID-19 pandemic.3 

Hospital General IESS Sur de Quito, a key reference center during the pandemic, subsequently faced a high burden of 
pediatric care. According to the hospital’s statistics department, pediatric visits for ARDs increased markedly, from 
approximately 9365 cases in 2021 to 36,251 cases in 2022. Concomitantly, unnecessary antibiotic prescribing represents an 
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important concern, as it directly increases healthcare costs; our analysis estimates the cost of each pediatric hospitalization day 
to be approximately USD 250–300.

In recent years, antimicrobial stewardship programs (ASP) have proven to be strategies capable of successfully mitigating 
antibiotic overuse, decreasing rates of antibiotic resistance, length of hospital stay, antibiotic-associated adverse drug events, 
hospital readmission, and mortality.4 Additionally, the implementation of rapid molecular diagnostic tests for the detection of 
multiple pathogens has been shown to support ASP, primarily by reducing hospital length of stay (LOS) and antibiotic 
prescriptions at discharge.5 However, the high cost of these tests and the need for careful interpretation of results are important 
considerations for clinical decision-making, particularly in resource-limited settings. Therefore, although their use may be 
beneficial, the integration of diagnostic stewardship programs (DSP) in hospital settings should be considered essential.6

This study evaluates the impact of an ASP integrated with a DSP using a Multiplex viral molecular panel based on 
reverse transcription–polymerase chain reaction (MTVPR) on antibiotic prescribing and mean LOS in children hospi
talized with ARD.

Study Population and Design
A retrospective case–control study was developed in the Hospital General IESS Sur de Quito belongs to the Social 
Security Institute of Ecuador (IESS, in Spanish) with 400 beds acting as reference spot to COVID-19-like illness 
surveillance in adult and children since the start of the pandemic in 2020.6 The study involved to children aged 1 to 18 
years hospitalized with ARD diagnosis. Cases and controls were identified using two distinct databases. Cases were 
defined based on MTVPR results and hospitalized between January and December 2021 where the collaborative ASP- 
DSP strategy was implemented, whereas controls were identified according to the diagnosis recorded at hospital 
admission before the implementation of the ASP-DSP intervention. Both groups met predefined inclusion criteria and 
were matched in a 2:1 ratio by the institutional statistics department. In compliance with the Declaration of Helsinki, an 
anonymized database was created by the statistical department of the Hospital General IESS Sur de Quito with the 
approval of the (CEISH), using data from electronic health records (EHRs). The analysis was performed exclusively on 
this dataset, ensuring that patient re-identification was not possible.

The Collaborative ASP-DSP Intervention in Cases Group
For cases, the ASP-DSP Interventions were performed in two main settings of the hospital. First, activities in the microbiology 
laboratory included: training in implementation, interpretation, and release of molecular results within 2–4 h once nasophar
yngeal samples were received, and the permanent availability of the clinical microbiology service, ie, a 24-h setting.

Second, activities at hospitalization wards included education to medical doctor’s staff (ie, general physicians, pediatri
cians) to prescribe MTRV of nasopharyngeal samples, sampling techniques, results interpretation, and antibiotic supervision 
prescriptions, especially prescriptions made by pediatric infectious disease and pneumologist specialists.

Two MTRV panels were available in the hospital and were used over nasopharyngeal or throat swab samples depending on 
the practicality of collection. First, the BioFire® FilmArray® Respiratory Panels RP2.1 V (BioFire Diagnostics, Salt Lake City, 
UT, USA), detecting Adenovirus, coronavirus 229E, coronavirus HKU1, coronavirus OC43, coronavirus NL63, SARS-CoV-2, 
human metapneumovirus, human rhinovirus/enterovirus, influenza A, influenza A/H1, influenza A/H1-2009, influenza A/H3, 
influenza B, parainfluenza virus 1, parainfluenza virus 2, parainfluenza virus 3, parainfluenza virus 4, and respiratory syncytial 
virus (RSV). Second, the ePlex Respiratory Pathogen (RP) panel (GenMark Diagnostics) for detection of adenovirus, human 
bocavirus, coronavirus species (229E, HKU1, OC43, NL63, and SARS CoV-2), influenza B, influenza A, influenza A H1, 
influenza A H1-2009, influenza A H3, parainfluenza virus 1, parainfluenza virus 2, parainfluenza virus 3, parainfluenza virus 4, 
respiratory syncytial virus A, respiratory syncytial virus B, human metapneumovirus, and human rhinovirus/enterovirus.

Data Collection and Main Outcomes
The primary outcomes were LOS and antibiotic prescription; all data were extracted from an anonymized database 
derived from electronic health records (EHR) provided by the Hospital’s statistical department. For LOS, we grouped 
patients based on hospitalization days (ie 1–4, 5–10, or more than 10) to highlight intervention impact. For antibiotic 
prescription, we collected two variables: patients’ percentage that received antibiotic therapy in each hospitalization day 
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and the total days of antibiotic therapy (DOT) per 100 bed-day following Mirjana et al which considers DOT as the 
number of days that a patient receives antibiotics regardless of the dose.7 All doses of a specific antibiotic administered 
on a given day were considered as one DOT. If a patient received more than one antibiotic, then more than one DOT was 
counted.7 DOTs were measured 12 h after MTVR results became available in EHR for the intervention group and 
12 h after pediatric ward admission for the control group. Demographic data, key clinical dates, viral detection frequency, 
and other relevant variables were collected.

Statistical Analysis
Results were processed using descriptive summary statistics such as percentages and frequencies. We applied the 
normality test Kolgomorov–Smilnorv to all the variables. Statistical differences were assessed by χ2 and Fisher’s exact 
test when comparing categorical variables, and by Mann–Whitney U-test when comparing medians in quantitative 
variables.

Ethical Aspects
The present study with code 2023–031M, was approved by the Research Ethics Committee on Human Subjects (CEISH) 
from Universidad San Francisco de Quito-Ecuador in 2023.

Results
A total of n=1200 children were included, from them n=396 were cases and n=804 controls. Most of them were <5 years 
old (67.9% and 71% for cases and controls, respectively). The mean age was 3 years old for cases and 2 years old for 
controls. Females were most common in both groups.

The median LOS was 6 days in the control group and five days in the case group (Mann–Whitney U-test, p ≤ 0.05). In 
the case group, hospitalizations lasting 1–4 days increased by 17.1%, with a corresponding reduction in stays of 5–10 
days (Mann–Whitney U-test, p < 0.001 (Table 1).

On the first day of hospitalization, 34.5% of patients in the case group (137/396) received antibiotics compared with 
81.0% in the control group (648/804) (Pearson’s χ2 = 58.41, df = 2, p < 0.001). Antibiotic prescription decreased by day 3 
to 29.0% (114/396) in the case group and 53.0% (429/804) in the control group (Pearson’s χ2 = 26.03, df = 2, p < 0.001). 

Table 1 Demographic and Clinical Date of Cases and Controls

Variables Control 
n=804 (%)

Cases 
n=396 (%)

Pearson/Mann  
Witney U-test 

P value

Age in year - mean (IQR) (maximum/minimum) 2 (1–6) 3 (1–8)

Range (years)

<2 249 (31.0) 143 (36.1) p≤0.05 [0.016]

2–5 332 (41.3) 126 (31.8)

6–10 146 (18.2) 80 (20.2)

11–15 47 (5.8) 31 (7.8)

16–17 20 (3.7) 16 (4.0)

Female 347 (45.4) 173 (43.7) p≥0.05 [0.574]

Male 417 (54.6) 223 (56.3)

Survival 804 (100) 396 (100)

(Continued)
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Finally, on the 5th day, these prescriptions were 20.4% (81/396) for the cases group and 33% (266/804) for the control 
group (X2 Pearson = 11.77, df=2 p<0.001) (Figure 1).

We observed up to 20% less antibiotics prescription in cases with virus detection on day one of hospitalization 
(Figure 2).

Further, we observed a decrease of DOTs/100d in cases group, specifically: 18.58 for Aminopenicilin + beta-lactamase 
inhibitor (BLI), 24.7 in third-generation cephalosporin (Ceftriaxone), and 18.7 in macrolides (p<0.001; Table 2).

Viruses were detected in 66.4% of cases (n=263/396). The most frequently were rhinovirus/enterovirus, RSV A/B, 
SARS-CoV-2, and parainfluenza virus type 3. SARS-CoV-2 was detected in 43 of 396 children (10%). Viral coinfections 
(≥2 viruses) were observed in 27 children (10.2%), most commonly RSV plus rhinovirus/enterovirus (n=4), SARS-CoV 
-2 plus RSV A/B (n=4), adenovirus plus rhinovirus/enterovirus (n=3), and rhinovirus/enterovirus plus parainfluenza virus 
type 3 (n=3); other combinations accounted for 10 cases (Table 3).

Discussion
To our knowledge, this is the first case–control study in Ecuador evaluating a collaborative ASP–DSP strategy based on 
MTRV in hospitalized children with ARDs. The ASP–DSP intervention was associated with reduced length of stay and 
days of therapy, and with lower antibiotic use during the peak year of the COVID-19 pandemic, a period characterized by 
widespread antibiotic overuse and major strain on healthcare systems.9

ASP-based interventions in children have been shown to reduce the use of broad-spectrum antibiotics. Such strategies 
include prospective audit and feedback, preauthorization of antimicrobials, implementation of prescribing guidelines, and 
targeted education of healthcare professionals.10 In low- and middle-income countries, studies suggest that multifaceted 
approaches—combining educational interventions with clinical decision-support tools—are more effective than 

Table 1 (Continued). 

Variables Control 
n=804 (%)

Cases 
n=396 (%)

Pearson/Mann  
Witney U-test 

P value

Wood-Downes-Ferres scoring system§ (Mean maximum/minimum)

0–3 200 (32.3)

4–7 6 (1.0)

8–9 1 (0.2)

Length of stay–average (IQR), (day) mean (maximum/ minimum) 6.2 (32–1) 5.8 (46–0)

Length of stay –mean (IQR), (day) 6 (4–7) 5 (3.25–7) p≤0.05

1–4 211 (26.3) 172 (43.4) p≤0.05

5–10 546 (67.9) 196 (49.5)

≥ 10 47 (5.8) 28 (7.1)

Antibiotic prescription (days)

0 648 (85) 137 (34.5) p≤0.01

3 514 (53) 114 (29)

5 266 (33) 81 (20.4)

Media of therapy, day 5.71 1.65 p≤0.05

Notes: Variables show the variables related to demographics: age, gender and survival rate. §The clinical variables including Wood-Downes- 
Ferres scoring system used for acute pulmonary pediatric urgencies including asthma, bronchiolitis, length of stay in the hospital, antibiotic 
prescription and media of days that the patient received therapy.
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guideline-based ASPs alone. These combined strategies are particularly relevant for reducing clinical infections and 
colonization with multidrug-resistant organisms.11

In recent years, there’s been a growing body of evidence showing how MTRV can influence clinical decision-making, 
reducing the use of intravenous antibiotics, LOS, and needing chest X-rays, inclusive early adoption of isolation 
precautions.8 This effectiveness is attributed to their sensitivity and specificity, which are reported as follows: 91% 
and 99% for influenza A; 91% and 98% for RSV; 67% and 99% for adenovirus;9 and 98% and 94% for SARS-CoV-2,10 

additionally, the rapid turnaround time to detect pathogens has been also implicated in these advantages. However, if 
a decision depended only of these attributes leaving aside an ASP, it may have a poor impact in antibiotic reduction 
consumption or inclusive the LOS.11 Thus, the essence of our interventions—training of technicians and medical doctors 
staff on interpretation of MTRV assays results in a microbiology laboratory permanently available, plus supervision/pre- 
authorization of antibiotic prescription—provides a strong evidence that an ASP-DSP collaborative framework has 
a positive impact on antibiotic consumption and LOS in hospitalized children with ARS. The rapid microbiological 
information generated by molecular assays constitutes a key justification for the continuous 24-h operation of the 
microbiology laboratory.12 We suggest that in hospitals where it is not feasible, the supervision or pre-authorization of 
antibiotic prescriptions could be a main intervention to reduce the antibiotic consumption and LOS.13

During COVID-19 pandemic course, several reports highlighted the negative correlation of non-pharmaceutical 
interventions such as facemasks, avoidance of mass gathering events, or school closures, with changes in epidemiology 
of respiratory-borne infections especially for Influenza virus and RSV.14 Nevertheless, we found an increase in 

Figure 1 Percentage of antibiotic prescription in cases and controls. During the first day, up to 80% of patients in the control group received antibiotics; at the day 8th 

prescription decreases to 10% (blue). On the contrary, 30% of patients in the cases group received antibiotic at the first day; this percentage fall less than 10% at day 8th.
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hospitalizations by Rhinovirus/Enterovirus followed by RSV in our cohort that can probably be explained by the 
implementation of non-pharmaceutical interventions across all Latin American countries.15

This study has several limitations inherent to its retrospective design. First, data were obtained from medical records, 
which may result in incomplete, heterogeneous, or inaccurately recorded information. It was not possible to standardize 
the control of relevant clinical variables, such as the indication for diagnostic studies, the initiation and duration of 
antibiotic therapy, or the ordering of additional tests, all of which may have influenced clinical decision-making, second, 
during the peak of the COVID-19 pandemic (ie, 2020), could be influenced by a larger use of antibiotic prescription 

Figure 2 Percentage of cases with antibiotic prescription according to molecular assays results.
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Table 2 The Table Describes DOTs Reached in Cases and Controls

Antibiotic Class Group DOT Total DOT per 100  
Days-Patients

IRR  
(Cases vs Controls)

IC 95% P value

Aminopenicilin Cases 154 6.70 0.55 0.46–0.66 < 0.001*

Controls 489 10.14

Aminopenicilin + IBL Cases 270 11.75 0.33 0.29–0.38 < 0.001*

Controls 1463 30.33

Third-generation cephalosporin Cases 122 5.31 0.15 0.12–0.18 < 0.001*

Controls 1447 30.00

Macrolides Cases 51 2.22 0.09 0.07–0.12 < 0.001*

Controls 1010 20.94

Carbapenems Cases 14 0.61 0.20 0.12–0.35 < 0.001*

Controls 126 2.61

Notes: *Statistical significative difference (p < 0.05). The analysis was done based on 2296.8 days-patient for cases and 4984.8 days-patient for controls. 
Abbreviations: DOT, Days of therapy; IRR, Incidencia Rate Ratio; IBL, Inhibitor of Beta-Lactamasa.

Table 3 Virus Detected in N= 263 Children

Virus Total (%)

Rhinovirus/enterovirus 103 (39)
Respiratory syncytial virus A/B 57 (22)

SARS-CoV-2 43 (17)
Parainfluenza virus 3 18 (7)

SARS-CoV-2 + respiratory syncytial virus A/B 4 (1.5)

Rhinovirus/enterovirus + respiratory syncytial virus A/B 4 (1.5)
Human metapneumovirus 4 (1.5)

Adenovirus + rhinovirus/enterovirus 3 (1.1)

Coronavirus NL63 3 (1.1)
Adenovirus 3 (1.1)

Rhinovirus/enterovirus + parainfluenza 3 3 (1.1)

SARS-CoV-2 + rhinovirus/enterovirus 2 (0.7)
Adenovirus + respiratory syncytial virus A/B 2 (0.7)

Coronavirus (229E + HKU1 + NL63 + OC43) 2 (0.7)

Adenovirus + parainfluenza virus 3 2 (0.7)
Coronavirus OC43 1 (0.4)

Human bocavirus 1 (0.4)

Parainfluenza virus 1 1 (0.4)
Parainfluenza virus 2 1 (0.4)

Parainfluenza virus 4 1 (0.4)

Respiratory syncytial virus A/B + parainfluenza virus 3 1 (0.4)
Parainfluenza 3 + human metapneumovirus 1 (0.4)

Rhinovirus/enterovirus + human Bocavirus 1 (0.4)

Rhinovirus/enterovirus + coronavirus 229E 1 (0.4)
Respiratory Syncytial Virus A/B + Coronavirus (OC43 + 229E) 1 (0.4)

Total 263 (100)

Notes: The table described all the viruses identified in the children included in the study, 
Rinovirus/Entrovirus, Respiratory Syncytial Virus A/B and SARS-Cov-2 represent the vast 
majority of cases identified.
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compared with 2021.16 Third, we did not include data on confirmed bacterial infections, chest X-ray findings, or 
biomarkers (eg, procalcitonin and CRP), as these factors may have influenced clinical decision-making.

Conclusion
Implementation of molecular diagnostic approaches via MTRV in children between 1–18 years old in an ASP-DAP 
framework decreases antibiotic overuse by changing prescription behavior and LOS, which might directly reduce health 
care costs. As a first approach bridging ASP-DSP frameworks to antibiotic prescription behavior in respiratory illnesses, 
we provide important evidence that can be replicated in other hospitals in the country or across the region.

Data Sharing Statement
All data used is included in this paper, the original data base can be sent by request to the corresponding author 
jorgereyes83@gmail.com.

Ethics Approval Statement
The present study with code 2023-031M, was approved by the Research Ethics Committee on Human Subjects (CEISH) 
from Universidad San Francisco de Quito-Ecuador in 2023.

In compliance with the Declaration of Helsinki, an anonymized database was created by the statistical department of 
the Hospital General IESS Sur de Quito using data from electronic health records (EHRs). The analysis was performed 
exclusively on this dataset, and none of the authors knew any identity details of patients ensuring that patient re- 
identification was not possible, for this reason patient parental consent was not required by the CEISH.

Acknowledgments
A special recognition deserves all colleagues of the Hospital del IESS Quito Sur as well as Universidad Central del 
Ecuador.

Author Contributions
All authors made a significant contribution to the work reported, whether that is in the conception, study design, 
execution, acquisition of data, analysis and interpretation, or in all these areas; took part in drafting, revising or critically 
reviewing the article; gave final approval of the version to be published; have agreed on the journal to which the article 
has been submitted; and agreed to be accountable for all aspects of the work.

Funding
The authors did not receive funding to conduct the study.

Disclosure
All the authors declare no conflict of interest.

References
1. Roth GA, Abate D, Abate KH, et al. Global, regional, and national age-sex-specific mortality for 282 causes of death in 195 countries and territories, 

1980–2017: a systematic analysis for the Global Burden of Disease Study 2017. Lancet. 2018;392:1736–1788.
2. Hersh A, Shapiro D, Pavia A, et al. Antibiotic prescribing in ambulatory pediatrics in the United States. Pediatrics. 2011;128(6):1053–1061. 

doi:10.1542/peds.2011-1337
3. Wang H, Paulson R, Pease A, et al. Estimating excess mortality due to the COVID-19 pandemic: a systematic analysis of COVID-19-related 

mortality, 2020–21. Lancet. 2022;399(10334):1513–1536. doi:10.1016/S0140-6736(21)02796-3
4. Principi N, Esposito S. Antimicrobial stewardship in paediatrics. BMC Infect Dis. 2016;16:1–8. doi:10.1186/s12879-016-1772-z
5. Weragama K, Mudgil P, Whitehall J. Paediatric antimicrobial stewardship for respiratory infections in the emergency setting: a systematic review. 

Antibiotics. 2021;10(11):1366. doi:10.3390/antibiotics10111366
6. Garzon-Chavez D, Romero-Alvarez D, Bonifaz M, et al. Adapting for the COVID-19 pandemic in Ecuador, a characterization of hospital strategies 

and patients. PLoS One. 2021;16(5):e0251295. doi:10.1371/journal.pone.0251295
7. Mirjana S, Romina M, Annelie M, et al. Metrics for quantifying antibiotic use in the hospital setting: results from a systematic review and 

international multidisciplinary consensus procedure. J Antimicrob Chemother. 2018;73:vi50–vi58. doi:10.1093/jac/dky118

https://doi.org/10.2147/RMHP.S559102                                                                                                                                                                                                                                                                                                                                                                                                                                         Risk Management and Healthcare Policy 2026:19 8

Reyes-Chacón et al                                                                                                                                                                

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1542/peds.2011-1337
https://doi.org/10.1016/S0140-6736(21)02796-3
https://doi.org/10.1186/s12879-016-1772-z
https://doi.org/10.3390/antibiotics10111366
https://doi.org/10.1371/journal.pone.0251295
https://doi.org/10.1093/jac/dky118


8. Kim K, Lee H, Kim Y. Rapid molecular tests for detecting respiratory pathogens reduced the use of antibiotics in children. Antibiotics. 2021;10 
(3):283. doi:10.3390/antibiotics10030283

9. Huang S, Tsai C, Chan J, Hsu C, Lin Lee C. Multiplex PCR system for the rapid diagnosis of respiratory virus infection: systematic review and 
meta-analysis. Clin Microbiol Infect. 2018;24(10):1055–1063. doi:10.1016/j.cmi.2017.11.018

10. Ramirez M, Zarate N, Rodriguez A, Aquino H. Performance evaluation of biofire film array respiratory Panel 2.1 for SARSCoV-2 detection in 
a pediatric hospital setting. PLoS One. 2023;18(10):e0292314. doi:10.1371/journal.pone.0292314

11. Reischl T, Schreiner D, Poplawska K. The clinical impact of PCR-based point-of-care diagnostic in respiratory tract infections in children. J Clin 
Lab Anal. 2020;34(5):e23203. doi:10.1002/jcla.23203

12. Bou G, Calbo E, Crespo M, et al. Justification for 24/7 clinical microbiology services. Enferm Infecc Microbiol Clin. 2022;40(1):1–4. doi:10.1016/j. 
eimc.2021.08.003

13. Gong S, Qiu X, Song Y, et al. Effect of financially punished audit and feedback in a pediatric setting in China, within an antimicrobial stewardship 
program, and as part of an international accreditation process. Front Public Health. 2016;4:99. doi:10.3389/fpubh.2016.00099

14. Chow EJ, Uyeki TM, Chu HY. The effects of the COVID-19 pandemic on community respiratory virus activity. Nat Rev Microbiol. 
2023;21:195–210. doi:10.1038/s41579-022-00807-9

15. Touchton M, Knaul M, Arreola-Ornelas H. Non-pharmaceutical interventions to combat COVID-19 in the Americas described through daily 
sub-national data. Scientific Data. 2023;10(1):734. doi:10.1038/s41597-023-02638-6

16. Nandi A, Pecetta S, Bloom DE. Global antibiotic use during the COVID-19 pandemic: analysis of pharmaceutical sales data from 71 countries, 
2020-2022. EClinicalMedicine. 2023;57:101848. doi:10.1016/j.eclinm.2023.101848

Risk Management and Healthcare Policy                                                                                     

Publish your work in this journal 
Risk Management and Healthcare Policy is an international, peer-reviewed, open access journal focusing on all aspects of public health, policy, 
and preventative measures to promote good health and improve morbidity and mortality in the population. The journal welcomes submitted 
papers covering original research, basic science, clinical & epidemiological studies, reviews and evaluations, guidelines, expert opinion and 
commentary, case reports and extended reports. The manuscript management system is completely online and includes a very quick and fair 
peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.  

Submit your manuscript here: https://www.dovepress.com/risk-management-and-healthcare-policy-journal

Risk Management and Healthcare Policy 2026:19                                                                                      9

Reyes-Chacón et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.3390/antibiotics10030283
https://doi.org/10.1016/j.cmi.2017.11.018
https://doi.org/10.1371/journal.pone.0292314
https://doi.org/10.1002/jcla.23203
https://doi.org/10.1016/j.eimc.2021.08.003
https://doi.org/10.1016/j.eimc.2021.08.003
https://doi.org/10.3389/fpubh.2016.00099
https://doi.org/10.1038/s41579-022-00807-9
https://doi.org/10.1038/s41597-023-02638-6
https://doi.org/10.1016/j.eclinm.2023.101848
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Study Population and Design
	The Collaborative ASP-DSP Intervention in Cases Group
	Data Collection and Main Outcomes
	Statistical Analysis
	Ethical Aspects

	Results
	Discussion
	Conclusion
	Data Sharing Statement
	Ethics Approval Statement
	Acknowledgments
	Author Contributions
	Funding
	Disclosure

